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x-irradiation was noted by Rosenthal(!) in this laboratory. It was observed in tha.-· study that most of the animals in which the post-irradiation lipemia was marked die within a 30 day period after exposure to radiation. The underlying mechanism responsible for this post-radiation lipemia was unexplained. Further, the opalescenc observed in these radiation experiments ~s not characterized as to the actual physico-chemical entities in the serum responsible for its appearance. The observation that the opalescence appears to be a highly unfavorable prognostic sign with respect to survival follovring irradiation has prompted us to investigate the evidently vital lipid metabolic derangement which has been produced as a result of irradiation.
. (2, 3, 4) Recent ultrace.ntrifugal investigations of Gofman and assoc1ates
have provided a method for the intimate study in the native state of a 11 spectr'\lffi 11 of lipoproteins. Serum opalescence may be due to the presence of one or more of the lipoproteins characterizable in the ultracentrifuge. In fact, opalescence itself may be a highly deceptive guide in the evaluation of lipoprotein alterations that may occur. This is the result of the fact that trivial concentrations of very high molecular weight lipoproteins or lipids can give rise to intense light scatter~ ' ing (and hence opalescence), whereas very high concentrations of much lower molecular weight lipoproteins may give rise to ·much less light scattering. With the ultracentrifugal technique this potential source of confusion is eliminated since one is able to determine which classes of lipoproteins have been altered as a result of radiation, and the actual quantitative extent of alteration in lipoprotein concentration may be measured directly. As will be detailed below, the ultracentrifugal method of lipoprotein .study has led to the uncovering of important ... By the procedures outlined in the section on "Methods", it is possible to characterize quantitatively serum lipoprotein transport in a single animal and to follow changes in this transport. From our own and other studies in this laboratory it appears that the normal rabbit shows lipoproteins characterized by flotation rates in the range Sf 5-15* at concentrations ranging up to 120 mg.%.
In some normal rabbits one may find in addition low concentrations of several of the lipoprotein species in the range of Sf 15-·· JO. In general higher Sf rates of the lipoproteins are associated ·with higher molecular weights and lower molecular densities.
Several experimental procedures are now kn~n~ to alter both the concen- * One Sf unit r_epresents a flotation rate of 1 x 10-13 cm/sec/dyne/gm.in o. sodium chlor~de solution of density 1.063 g~cc at 26° C. (Table 1) . Illustrative ultracentrifugal patterns of the serum are given in Figure 2o In general, it may be said that the changes fall into three classese In some animals the increase in any class is very small (Fig. 2A) ;
in others there is a large increase in the Sf 30-400, (Figg 2B) and in the third group there is an increase in the Sf 5-30 group of lipoproteins (Fig. 2C ) . were assessed. A X 2 analysis is given in Figure 5 . Since tho metabolic defect in lipoprotein metabolism after irradiation is so closely associated with death» it is of interest to study any agent capable of influencing ]ipoprotein metabolism. Tho importance of heparin in producing lipoprotein transformations has boon reported by Grahrum, et al. ( 6 ) . Figure 6 shows tho effect of a single heparin injection on tho abnormal lipoprotein pattern produced by radiation. In terms of tho trnnsformation concept discussed above, it nppears that heparin acceloratos the progressive conversion of tho lower density molecules into those of higher density. This graph ( Figure 6 ) may be compared with Figure   2D .
It i~ very unlikely that these throe chemical substances are causing the effect on lipoprotein metabolism by any other mechanism than that they have a very strong affinity for heparin, and in tho doses administered probably bind all available heparin for many hours. Under these circumstances, changes occur in tho serum lipoproteins identical with tho severe post-irradiation changes.
This strongly suggests that tho irradiation effects on serum lipoproteins come about through the unavailability of heparin.
The mechanism of tho heparin control of blood lipoproteins is being studied currently by others in this laboratory (Graham, Nichols, Lindgren, Pierce and Ruben). It is certain that heparin initiates tho release of another substance in tho blood stream. This substance may contain heparin andas it•hus notidonti-· fiod chemically it is convenient to refer to it as the "active factor UCRL-1549 In each co.so the dividing line was arbitrarily chosen tog ivc the best correlation. Tho 350 mg. dividing line is shown graphically by an arrow in Figure 4o • UCRL-1549 FIGURE 6 Effect of a single injection of heparin on post-irradiation lipoprotein changes for. one animalo 
